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(54) BUS RESET PROCESSING METHOD AND INFORMATION PROCESSOR AND 
RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent processing 
performed when bus reset is generated from being 
abnormally stopped when bus reset is continuously 
generated. 

SOLUTION: When bus reset is generated in a timing T25 
during the performance of an application program 13a ? an 
interruption handler is started, and a first interrupting 
routine is performed. In a timing T26 t the execution of 
the first interrupting route is ended, and the 
performance of the application program 1 3a is resumed, 
and in a timing T27, the second interrupting route is 
performed. When bus reset is generated again in a timing 
T28, the interruption handler is started again, and the 
first interrupting routine is performed. In a timing T29, 
the performance of the application program 13a is 
resumed, and then the performance of each interrupting 
routine and the application program 13a is repeated, and 
the performance of the application program 1 3a is 
restored. 
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JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a bus reset processing method in information processing equipment to which an 
electronic device was connected via a predetermined bus, A bus reset processing method 
opening and performing for an interval two or more interruption routines which are divided for 
every predetermined processing and perform recognition processing of said electronic device, 
respectively if a bus reset signal is detected via said bus. 
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[Claim 2]A bus reset processing method according to claim 1 performing succeedingly 
processing which was being performed at the time of detection of said bus reset signal while 
shifting to execution of said following interruption routine from an end of execution of each of 
said divided interruption routine. 

[Claim 3]A bus reset processing method according to claim 1, wherein said each interruption 
routine is performed with a certain time interval. 

[Claim 4]A bus reset processing method according to claim 1 characterized by performing again 
from initial processing of said interruption routine when said bus reset signal is again detected 
before all the processings by said interrupt handler were completed. 

[Claim 5]A bus reset processing method according to claim 1 t wherein said bus is a serial bus 
based on an IEEE1394 standard. 

[Claim 6]In a bus reset processing method in information processing equipment to which an 
evaluation system of operation which an electronic device is connected via a predetermined bus, 
and performs evaluation processing of communication operation in said bus was connected via 
an interface of those other than said bus, If a bus reset signal is detected via said bus while 
performing communications processing which transmits data in which an operation situation of 
said bus is shown according to a transmission request signal from said evaluation system of 
operation, Two or more interruption routines which are divided for every predetermined 
processing and perform recognition processing of said electronic device, A bus reset processing 
method characterized by performing said communications processing again while opening and 
performing an interval, respectively and shifting to execution of said following interruption routine 
from an end of execution of each of said interruption routine. 

[Claim 7]A bus reset processing method according to claim 6, wherein said each interruption 
routine is performed with a certain time interval. 

[Claim 8]A bus reset processing method according to claim 6 characterized by performing again 
from initial processing of said interruption routine when said bus reset signal is again detected 
before all the processings by said interrupt handler were completed. 

[Claim 9]A bus reset processing method according to claim 6, wherein said bus is a serial bus 
based on an IEEE1394 standard. 

[Claim 10]A bus reset processing method according to claim 6, wherein said interface is an 
interface based on a RS-232C standard. 

[Claim 11]In information processing equipment to which an electronic device was connected via 
a predetermined bus, if a bus reset signal is detected via said bus, A recognition processing 
means which divides recognition processing of said electronic device connected to said bus for 
every predetermined processing, and performs it Until it starts execution of said following 
recognition processing, after performing each recognition processing by said recognition 
processing means with a certain time interval and completing execution of each of said 
recognition processing, Information processing equipment having a control means controlled to 
perform processing currently performed at the time of detection of said bus reset signal. 
[Claim 12]In a recording medium which recorded a bus reset processing program in information 
processing equipment to which an electronic device was connected via a predetermined bus and 
in which computer reading is possible, If a bus reset signal is detected via said bus, recognition 
processing of said electronic device connected to said bus, Until it starts execution of said 
following recognition processing, after performing each recognition processing by recognition 
processing means performed by dividing for every predetermined processing, and said recognition 
processing means with a certain time interval and completing execution of each of said 
recognition processing, A recording medium which recorded a bus reset processing program 
considering it as a control means controlled to perform processing currently performed at the 
time of detection of said bus reset signal, and operating a computer and in which computer 
reading is possible. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The bus reset processing method in the information processing equipment 
to which the electronic device was connected to this invention via the predetermined bus, And 
the evaluation system of operation which an electronic device is connected via a predetermined 
bus, and performs evaluation processing of the communication operation in this bus especially is 
related with the bus reset processing method in the information processing equipment connected 
via the interface of those other than this bus about this information processing equipment 
[0002] 

[Description of the Prior Art]In recent years, the necessity of transmitting data with the big 
amount of information of dynamic image data, voice data, etc. to real time has arisen by the 
appearance of digital video equipment for home use, etc. As a standard of the serial interface 
which can transmit such a lot of data at high speed, IEEE(the Institute of Electrical and 
Electronic Engineers) 1394 interface is known. This IEEE1394 interface is widely available to 
connection between home electronics, such as digital video equipment including the existing 
peripheral equipment for personal computers, the internal bus of LAN and a personal computer, 
etc. 

[0003]In the network system constituted using an IEEE1394 serial bus (it is hereafter called 1394 
buses for short), it is connected with the twisted-pair cable for 1394 buses between each 
apparatus (node). Each node has ID, respectively and constitutes one network by recognizing ID 
mutually in the range connected by 1394 bus. It has the function for 1394 buses to correspond 
to a plug-and-play function, to recognize a node automatically only by connecting a cable to a 
node, and to recognize a junction state. For example, or a certain node was removed from the 
network, in addition, at the time of ****, the configuration information on the network before this 
is reset automatically (bus reset), and a new network is newly reconstructed. Specifically, the 
recurrence line of ID is carried out to all the connected nodes. With this function, the 
composition of that occasional network can always be set up and can be recognized. 
[0004]Here, the processing at the time of the bus reset in the node connected by 1394 bus is 
explained. The flow chart of the processing at the time of the bus reset in a node is shown in 
drawing 5 . 

[0005]At the start time of the flow chart shown in drawing 5 , the bus reset signal is continuously 
monitored by the node. Here, when increase and decrease arise in a node number, for example 
by connection of a node, separation, one of a power supply, OFF, etc. and network composition 
has change, a bus reset signal is transmitted by the node which detected change of this network 
composition. The transmitted bus reset signal is detected in Step S501. In a node, if a bus reset 
signal is received in a physical layer, while transmitting generating of bus reset to a link layer, a 
bus reset signal is relayed to other connected nodes. If such processing is performed in each 
node and a bus reset signal is eventually detected in all the nodes, reconstruction processing of 
the network from the next will be started. 

[0006]In Step S502, child-parent relationship is declared between the nodes linked directly 
mutually. In each node, a declaration to which the node whose child-parent relationship is an 
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undefined among other nodes connected considers other nodes as parents only in the case of 
one is made. From the leaf node whose number is one, such a declaration is first made by the 
node actually connected, and in other nodes. The number of the undefined nodes connected as 
child-parent relationship is determined decreases, and the same child-parent relationship is 
declared to the undefined node which remained when this number was set to 1. In Step S503, as 
a result of making a declaration of child-parent relationship in each node, the only node from 
which the connected undefined node was set to 0, i.e., the node which became parents of all the 
nodes who have connected, is determined as a root node. In Step S504, ID is set up by the root 
node to each node. Setting out of ID is first performed about a leaf node, and it is carried out 
about a brunch node and a root node after this. At this time, the numerical value of ID is set as a 
descending order, and ID of the youngest numerical value is given to a root node. If ID is set as 
all the nodes, it will mean that new network composition was recognized about all the nodes, bus 
reset processing will be completed, and it will be in the executive state of a bus reset signal 
again. 
[0007] 

[Problem to be solved by the invention]By the way, in each node, if a bus reset signal is 
detected, an interrupt handler will be started, and the interruption routine which reconstructs a 
network which was mentioned above will be read and performed. When this bus reset signal is 
detected and another processing is performed, the processing till then is interrupted by 
execution of a interruption routine, and the original processing is resumed after bus reset 
processing is completed. For example, when a certain application program is executed on CPU 
and a bus reset signal is detected, an interrupt occurs in CPU and execution of an application 
program stops. Here, drawing 6 is a time chart which shows operation of CPU at this time. 
[0008]The processing performed by CPU in accordance with the passage of the time t is shown 
by drawing 6. The arrow 60 means generating of bus reset In this CPU, if the application 
program is executed and bus reset occurs in the timing T61, a bus reset signal is detected, an 
interrupt handler is started, a interruption routine will be read and timing T61 will be performed. 
After reconstruction of a network which was mentioned above by this interruption routine is 
performed and all the processings are completed in the timing T62, CPU resumes execution of 
an application program. 

[0009]However, when bus reset occurs again like the timing T63, and 64 and 65 before execution 
of a interruption routine was completed, interruption arises at every time and a interruption 
routine is performed. For this reason, execution of an application program cannot be resumed. A 
system which operates with an application program at this time will be in a halt condition, after 
execution of an application program is interrupted, when execution is not resumed beyond as for 
fixed time, a timeout error occurs and operation of a system may be ended compulsorily, for 
example. RS(Recommended Standard)-232C etc., Other PCs (personal computer) are connected 
using an interface of those other than an IEEE1394 standard, and for example, for evaluation of 
1394 serial buses of operation, When evaluation application is performed on connected PC, it 
communicates with this PC and transmitting and receiving processing of data is being performed, 
it will be in a state when bus reset occurred, as if communication with this PC was interrupted 
and a system by the side of application failed. 

[0010]This invention is made in view of such problem, and is a thing. 
The purpose is to provide a bus reset processing method for which it can be prevented 
processing currently performed at the time of bus reset generating carrying out an abnormal 
stop, when ** occurs. 

[0011]Other purposes of this invention are to provide information processing equipment for 
which it can be prevented processing currently performed at the time of bus reset generating 
carrying out an abnormal stop, when bus reset occurs continuously. 
[0012] 

[Means for solving problem]In a bus reset processing method in information processing 
equipment to which an electronic device was connected via a predetermined bus in order to 
solve an aforementioned problem in this invention, When a bus reset signal is detected via said 
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bus, a bus reset processing method opening and performing for an interval two or more 
interruption routines which are divided for every predetermined processing and perform 
recognition processing of said electronic device, respectively is provided. 
[0013]In such a bus reset processing method, processing performed when bus reset occurs is 
divided into two or more interruption routines, and each opens an interval and is performed. 
When other processings are performed at the time of bus reset generating, this processing is 
interrupted by bus reset generating, but former processing can be performed succeedingly at 
time from an end of processing of each divided interruption routine to execution of the following 
interruption routine. By this, processing interrupted by bus reset generating becomes possible 
[ preventing carrying out an abnormal stop ]. 

[0014]In the bus reset processing method in the information processing equipment to which the 
evaluation system of operation which an electronic device is connected via a predetermined bus, 
and performs evaluation processing of operation of said bus in this invention was connected via 
the interface of those other than said bus, If a bus reset signal is detected via said bus while 
performing the communications processing which transmits the data in which the operation 
situation of said bus is shown according to the transmission request signal from said evaluation 
system of operation, Two or more interruption routines which are divided for every 
predetermined processing and perform recognition processing of said electronic device, While 
opening and performing an interval, respectively and shifting to execution of said following 
interruption routine from the end of execution of each of said interruption routine, the bus reset 
processing method performing said communications processing again is provided. 
[0015]In such a bus reset processing method, the processing performed when bus reset occurs 
is divided into two or more interruption routines, and each opens an interval and is performed. 
Although the communications processing with an evaluation system of operation is interrupted 
by bus reset generating, communications processing can be performed again at the time from the 
end of processing of each divided interruption routine to execution of the following interruption 
routine. It becomes possible to prevent communications processing carrying out an abnormal 
stop by bus reset generating by this. 

[0016]In the information processing equipment to which the electronic device was connected via 
the predetermined bus in this invention, The recognition processing means which will divide the 
recognition processing of said electronic device connected to said bus for every predetermined 
processing, and will perform it if a bus reset signal is detected via said bus, Until it starts 
execution of said following recognition processing, after performing each recognition processing 
by said recognition processing means with a certain time interval and completing execution of 
each of said recognition processing, The information processing equipment having a control 
means controlled to perform processing currently performed at the time of detection of said bus 
reset signal is provided. 

[0017]In such an information providing device, by a recognition processing means, the 
recognition processing performed when bus reset occurs is divided into plurality, and each is 
performed for every fixed time. When other processings are performed at the time of bus reset 
generating, this processing is interrupted by bus reset generating, but former processing can be 
succeedingly performed by a control means at the time from the end of execution of each 
divided recognition processing to the execution start of the next recognition processing. By this, 
the processing interrupted by bus reset generating becomes possible [ preventing carrying out 
an abnormal stop ]. 
[0018] 

[Mode for carrying out the invention]Hereafter, an embodiment of the invention is described with 
reference to Drawings. The outline block diagram of the information processing equipment which 
can apply the bus reset processing method of this invention is shown in drawing 1 . 
[0019]The interface (l/F) 11 for connecting with the bus 3 the information processing equipment 
1 shown in drawing 1 , and performing data communications, The recognition processing means 
12a which will perform recognition processing of the apparatus (node) connected to the bus 3 if 
a bus reset signal is detected via the bus 3, It is constituted by CPU12 which realizes the 
function as the control means 12b which controls execution of the recognition processing 
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divided into plurality, and other processings, and manages control of the whole equipment and 
the memory storage 13 by which the application program etc. were stored. This information 
processing equipment 1 is computer paraphernalia which realize that processing by executing 
various kinds of processing programs stored in the memory storage 13 grade by CPU12. The 
recognition processing means 1 2a and the control means 1 2b are stored in the memory storage 
13, ROM which is not illustrated, etc. as a processing program for performing these processings, 
for example, and when CPU12 performs, they are realized. The information processing equipment 
1 may possess the communicative interface 14 using a communication method which is different 
in the bus 3. This interface 14 is based for example, on the RS-232C standard, and is connected 
to the personal computer (PC) 4. This interface 14 and personal computer 4 are mentioned later. 

[0020]Node ID is set to each node of electronic device 2 grade which the bus 3 is an IEEE1394 
serial bus, for example, and was connected to the bus 3, If a configuration change of a connected 
node breaks out the setting out till then will be reset automatically, a re set of node ID is 
performed, and it has the bus reset function to have a new appreciation of network composition 
in each node. If a bus reset signal which detected first a flow of recognition processing of a node 
at the time of this bus reset is relayed to other nodes and a bus reset signal is detected in all 
the nodes next child-parent relationship will be declared between nodes linked directly mutually. 
In each node, a node whose child-parent relationship is an undefined among other nodes 
connected only in the case of one, A declaration which makes other nodes parents is made and 
such a declaration is made by all the nodes excluding a root node from a leaf node the number of 
nodes actually connected first is [ leaf node ] one. At this time, the only node which became 
parents of all the nodes who have connected with self eventually is determined as a root node. 
Next after ID is set up by this root node to each node and setting out to all the nodes is 
completed, it means that the new network composition by the bus 3 was recognized about all the 
nodes, and bus reset processing is completed. 

[0021]In the information processing equipment 1, if bus reset occurs, a bus reset signal will be 
detected by the interface 11, and the recognition processing of the node by the recognition 
processing means 12a will be started. The interruption routine which specifically performs 
recognition processing memorized by ROM etc. is read, and it performs in CPU 12. When bus 
reset occurs, in CPU 12 By the way, for example, execution of the application program 13a, etc., 
Since interruption arises in CPU12 with detection of a bus reset signal and CPU12 is occupied 
by execution of a interruption routine when other processings are performed, former processing 
is interrupted. For this reason, the recognition processing means 12a divides recognition 
processing which was mentioned above for every predetermined processing by which execution 
is ended for a short time, opens an interval, and performs it in order. Each divided recognition 
processing is read and performed by CPU 12 for every fixed time, for example by execution of a 
timer hair drier, etc. 

[0022]Here, drawing 2 is a time chart which shows operation of CPU12 when bus reset occurs. 
The operation about the case where bus reset occurs is shown by drawing 2 in accordance with 
the passage of the time t as an example during execution of the application program 13a. The 
arrow 20 means generating of bus reset If the application program 1 3a is executed and bus 
reset generates the timing T21 in the timing T21 in this CPU12, A bus reset signal is detected, 
an interrupt handler is started, and the interruption routine which performs network recognition 
processing is read and performed. The bus reset processing routine shall be divided into four 
here. In the timing T22, an end of execution of the 1st interruption routine will rerun processing 
from the manipulation routine of the application program 13a which existed to the timing T21 in 
the middle of execution. In the timing T23, the 2nd interruption routine is read and performed 
shortly and execution of the application program 13a is interrupted. In [ the 2nd interruption 
routine, the application program 13a, the 3rd interruption routine, the application program 13a, 
and the 4th interruption routine are performed in order in a similar manner hereafter, and ] the 
timing T24, The recognition processing of the node by a interruption routine is completed, and 
the application program 13a is executed again. 

[0023]Thus, when the application program 13a is executed at the time of bus reset generating, It 
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is controlled by the control means 1 2b so that recognition processing by the recognition 
processing means 12a divided into plurality is performed in order and the application program 13a 
is executed between each recognition processing. The application program 1.3a currently 
executed till then also during recognition processing by bus reset generating by this becomes 
possible [ shifting to the next processing ]. 

[0024]Next, operation of CPU 12 at the time of generating continuously at art interval with short 
bus reset is explained. In drawing 2 , if bus reset occurs in the timing T25 when the application 
program 13a is executed, a bus reset signal will be detected, an interrupt handler will be started, 
and the 1st interruption routine will be read and performed. In the timing T26, an end of 
execution of the 1st interruption routine will resume execution of the application program 13a. In 
the timing T27, the 2nd interruption routine is read and performed shortly. Here, when bus reset 
occurs again to the timing T28 t an interrupt handler is started again and the 1 st interruption 
routine is performed. Execution of the 1st interruption routine is completed in the timing T29, 
The application program 1 3a is executed, and henceforth, execution of each interruption routine 
and the application program 1 3a is repeated similarly, and it returns to execution of the usual 
application program 1 3a after an end of recognition processing. 

[0025]Thus, even when bus reset occurs again before recognition processing of a node by a 
interruption routine was completed, the application program 13a is certainly executed between 
recognition processings divided into plurality by the control to execution of a routine by the 
control means 12b. For this reason, even when bus reset occurs continuously before all the 
recognition processings were completed. It can prevent the application program 13a currently 
executed till then not being in a long stoppage state, and becoming possible to shift to the next 
processing, for example, producing a timeout error, and execution of the application program 13a 
carrying out an abnormal stop. 

[0026]By the way, processing at the time of such bus reset is applicable during communications 
processing with other apparatus. If it returns and explains to drawing 1 , the information 
processing equipment 1 shall possess the interface 14 using a communication method which is 
different in the bus 3, and the external personal computer 4 shall be connected via this interface 
14. In the personal computer 4, an operation situation of a node connected to the interface 11 
and the bus 3 of the information processing equipment 1 is supervised, When an evaluation 
program which displays and evaluates these data is executed, in the information processing 
equipment 1. Data of a Request to Send from the personal computer 4 is received, according to 
this, the interface 11 holds by processing of CPU12, or various kinds of data to receive is read, 
and communications processing which transmits to the personal computer 4 is performed. Data 
transmitted to the personal computer 4, For example, it is the number of a node, register data of 
the interface 11, the contents of commo data, etc. which are connected to the bus 3, and a 
situation of the interface 1 1 is displayed in real time in the personal computer 4 using a 
displaying means which receives these data, for example, is not illustrated. 
[0027]In such a system, since the data displayed in the personal computer 4 is updated in real 
time, as for the personal computer 4 and the information processing equipment 1, communication 
needs to be performed in detail. When bus reset occurs by the node connected to the bus 3 by 
such a system, It becomes possible to perform communications processing with the personal 
computer 4 between execution of each divided interruption routine for node recognition 
processings like the case under execution of the application program 13a mentioned above. 
Therefore, also when bus reset occurs continuously before all the recognition processings were 
completed, communications processing does not stop by execution of a interruption routine for a 
long period of time, and a display carries out an abnormal stop in the personal computer 4 side, It 
will not be in the state where it seems that the system failed. 

[0028]Since recognition of the connected node is impossible until all the recognition processings 
by a interruption routine are completed when communications processing is performed and bus 
reset occurs between the nodes of electronic device 2 grade, for example, it was connected to 
the bus 3, communications processing cannot be resumed. However, it is possible to perform 
processing for displaying between execution of the divided interruption routine with the display 
device which does not illustrate that it is during bus reset processing, for example etc. at 
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CPU12. By this, communications processing with the electronic device 2 is stopping, and the 
user of the information processing equipment 1 becomes possible [ recognizing that it is what 
the cause depends on bus reset generating ]. 

[0029]Next, bus reset processing in this system is explained using an assessment system of the 
bus 3 by which an operation situation in the bus 3 is supervised and evaluated as a concrete 
working example of this invention of operation. An example of outline composition of an 
assessment system of operation is shown in drawing 3 . 

[0030]The target device 5 to which the electronic device 2a and 2b were connected to the 
assessment system 10 of operation via the IEEE1394 serial bus (it is hereafter called 1394 buses for 
short) 3a, It is constituted by the personal computer (PC) 4 connected with the target device 5 
using communication interfaces other than an IEEE1394 standard. This assessment system 10 of 
operation estimates possible by executing an evaluation program of operation in the personal 
computer 4 by controlling communications processing with the 1394 buses 3a in the target 
device 5, and supervising an operation situation. Although connection between the target device 
5 and the personal computer 4 uses a communication interface based on a RS-232C standard as 
an example here, it is not limited to this. 

[0031]fhe IEEE1394 interface (it is hereafter called 1394 interfaces for short) 51 which 
connects the target device 5 to the 1394 buses 3a, and transmits and receives data, ROM53 in 
which various kinds of control programs which operate CPU52 and CPU52 which manage control 
of the target device 5 were stored, It is constituted by RAM54 CPU52 performs various kinds of 
processings, and also required data, a program, etc. are suitably remembered to be, and the RS- 
232C interface 55 which connect with the RS-232C cable 6, and transmits and receives data. 
This target device 5 by executing a control program stored in ROM53 by CPU52, It is information 
processing equipment which processes communicating with an external instrument via the 1394 
interfaces 51, and the RS / 232 C interfaces 55 etc., For example, they are computer 
paraphernalia, such as home electronics, such as digital video equipment and an optical disk unit, 
a set top box which controls these integrative, a personal computer, etc. 

[0032]The port 51a which the 1394 interfaces 51 are realized by layer structure, and possesses 
a connection connector of the 1394 buses 3a, It is constituted by PHY(Physical Layer Protocol) 
51b which performs encoding and decoding of an input output signal, and UNK51c which 
performs transmission and reception of packet data. PHY51b encodes packet data supplied from 
UNK51c, and transmits to the port 51a while it decodes packet data received via the 1394 buses 
3a and the port 51a and outputs them to UNK51c. UNK51c packet-izes send data and outputs it 
to PHY51b while it extracts data contained in packet data supplied from PHY51b and outputs 
this to CPU52. The electronic device 2a and 2b which are connected via the port 51a, For 
example, home electronics, such as digital video equipment and an optical disk unit, a set top box 
which controls these integrative, It is computer paraphernalia, such as computer-related 
peripherals, such as a printer, and a personal computer, etc., and a communication interface in 
which all were based on an IEEE1394 standard is provided. 

[0033]CPU41 in which the personal computer 4, on the other hand, manages control of the 
personal computer 4, ROM42 in which various kinds of control programs which operate CPU41 
were stored, RAM43 CPU41 performs various kinds of processings, and also required data, a 
program, etc. are suitably remembered to be, The RS-232C interface 44 which connects with the 
RS-232C cable 6, and transmits and receives data, It is constituted by the hard disk 46 which 
are the monitor 45 which displays various kinds of data received from the target device 5, and an 
auxiliary storage unit with which the various processing programs and data of the evaluation 
program of the 1394 buses 3a of operation, etc. are stored. 

[0034]By executing the evaluation program of the 1394 buses 3a stored in the hard disk 46 of 
operation by CPU41, the personal computer 4 communicates with the target device 5, and 
controls the communications processing through the 1394 buses 3a by the 1394 interfaces 51. 
This receives the data of the number of devices, such as register data in the target device 5. the 
electronic device 2a connected to the 1394 buses 3a, 2b, a communication content with these 
devices, etc. in the personal computer 4. The GUI (Graphical User Interface) picture in which 
data-transmission-and-reception operation with the target device 5 is possible is expressed as 
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the monitor 45 with the received data from such a target device 5. Communication is performed 
in detail in the target device 5 ? and the contents of the received data in the monitor 45, It is 
updated by real time according to the communication state through the 1394 buses 3a in the 
target device 5, and the user can supervise the communication state of the 1394 buses 3a using 
the personal computer 4, and can evaluate this. 

[0035]In the target device 5, it communicates with the personal computer 4 in detail via the RS- 
232C interface 55, Communication using the 1394 buses 3a is controlled by executing a 
communication control program of the 1394 buses 3a stored in ROM53 by CPU52 based on a 
control signal transmitted from the personal computer 4. In the 1394 interfaces 51, based on a 
data transmission request from the personal computer 4, data about an own transmitting and 
receiving condition or a junction state with other devices is outputted by control by CPU52, and 
these data is transmitted to the personal computer 4. 

[0036]If bus reset occurs by change of network composition in the 1394 buses 3a here, An 
interrupt handler stored in ROM53 starts the target device 5, a bus reset processing program is 
executed by CPU52, recognition processing of a node on the 1394 following buses 3a is 
performed, and a network is reconstructed. That is, by bus reset generating, if a bus reset signal 
is transmitted from the 1394 buses 3a, CPU52 will be relayed to other devices (node) connected 
while receiving this. If a bus reset signal is detected in all the nodes next, child-parent 
relationship will be declared between nodes linked directly mutually. In each node, a node whose 
child-parent relationship is an undefined among other nodes connected only in the case of one, 
A declaration which makes other nodes parents is made and such a declaration is made by all 
the nodes excluding a root node from a leaf node the number of nodes actually connected first is 
[ leaf node ] one. At this time, the only node which became parents of all the nodes who have 
connected with self eventually is determined as a root node. Next, this root node communicates 
with each node, and sets up ID. After setting out to all the nodes is completed, it means that it 
had a new appreciation of network composition on the 1394 buses 3a, and processing to bus 
reset is completed. 

[0037]While a interruption routine by such a bus reset processing program is performed, 
communication with the personal computer 4 stops temporarily. In the assessment system 10 of 
operation, for every predetermined processing, this bus reset processing program is divided into 
two or more interruption routines, and by an interrupt handler. It controls so that execution of a 
communications processing routine with the personal computer 4 is resumed between execution 
of each interruption routine. An interrupt handler reads and performs each interruption routine 
for every fixed time. When bus reset occurs continuously in the 1394 buses 3a by this before all 
the bus reset processings were completed, Renewal of data of a communication state displayed 
on the monitor 45 of the personal computer 4 stops, and it avoids that the assessment system 
10 of operation will be in an abnormal-stop state. 

[0038]Here, a flow chart of operation in the target device 5 when bus reset occurs is shown in 
drawing 4 . In Step S401, by CPU52, arbitrary communications processing routines by a 
communication control program with the personal computer 4 are performed, and it is 
communicating based on a control signal from the personal computer 4. A bus reset signal is 
continuously monitored via the 1394 interfaces 51 with this. In Step S402, a bus reset signal is 
received from the 1394 buses 3a. In Step S403, CPU52 starts an interrupt handler and 
recognition processing of a node is started. Reading processing of a interruption routine which 
performs recognition processing of a node by an interrupt handler as n= 0 here is initialized. 
Here, a interruption routine shall be divided into a stage. In Step S404, it is considered as n=n+1, 
the n-th interruption routine that performs recognition processing of a node is read in Step 
S405, and this is performed. In Step S406, after processing by the n-th interruption routine is 
completed, execution is resumed from a communications processing routine currently performed 
at the time of bus reset signal reception of Step S402, and communications processing with the 
personal computer 4 is performed. After transmitting first data which notifies bus reset 
generating to the personal computer 4 at this time, a communications processing routine may be 
performed. 

[0039]In Step S407, if a bus reset signal is again received at the time of execution of this 
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communications processing, it will return to Step S403, an interrupt handler will be started again, 
and recognition processing of a node will be performed from the start When a bus reset signal is 
not received at the time of Step S407, it progresses to Step S408 and it is judged whether n is 
more than the number of partitions a of a interruption routine. Since all interruption routines are 
not completed in n<a, progress to Step S404 and 1 is added to the value of n, Execution of the 
interruption routine of Step S405 - the following stage in 407, resumption of execution of a 
communications processing routine with the personal computer 4, and detection processing of a 
bus reset signal are performed. When these processings are repeated until the a-th interruption 
routine was performed in Step S405, and it becomes n>=a in Step S408, It means that all the 
recognition processings of the node by interruption routine execution were completed, and 
progresses to Step S409, and a communications processing routine continues and is performed. 
[0040]As mentioned above, in the node recognition processing at the time of bus reset 
generating in the assessment system 10 of the 1394 above-mentioned buses 3a of operation. 
Communications processing with the personal computer 4 is certainly performed from the end of 
execution of each interruption routine divided into plurality before the execution start of the 
following interruption routine. For this reason, when bus reset occurs continuously before all the 
recognition processings of the node by a interruption routine were completed, Also during 
execution of the recognition processing of a node, communications processing with the personal 
computer 4 is continued, and the data of the communication state in the 1394 buses 3a 
displayed on the monitor 45 of the personal computer 4 continues being updated. In the personal 
computer 4, communication with the target device 5 carries out an abnormal stop over a long 
time, and this enables it to prevent being in a system breakdown state. By being able to transmit 
the data which notifies bus reset generating to the personal computer 4 using between each 
interruption routine execution, and displaying this data on the monitor 45, The user of the 
personal computer 4 becomes possible [ recognizing clearly that this cause is bus reset 
generation processing ], even if a temporary stop of communication with the target device 5 and 
the fall of a data update rate arise. 

[0041]The above-mentioned contents of bus reset processing can be described to the program 
recorded on the recording medium which can be read by computer. And the above-mentioned 
processing is realized by the computer by executing this program by computer. As a recording 
medium which can be read, there are a magnetic recording medium, semiconductor memory, etc. 
by computer. . In circulating a commercial scene, store and circulate a program to portability 
type recording media, such as CD-ROM and a floppy (registered trademark) disk. Or it stores in 
the storage equipment connected via the network, and can also transmit to other computers 
through a network. When performing by computer, the program is stored in the hard disk drive in 
a computer, etc., and it loads to main memory and performs. 
[0042] 

[Effect of the Invention]As explained above, in the bus reset processing method of this invention 
in the information processing equipment to which the electronic device was connected via the 
predetermined bus, the processing performed when bus reset occurs is divided into two or more 
interruption routines, and each opens an interval and is performed. When other processings are 
performed at the time of bus reset generating, this processing is interrupted by bus reset 
generating, but former processing can be performed succeedingly at the time from the end of 
processing of each divided interruption routine to execution of the following interruption routine. 
By this, the processing interrupted by bus reset generating becomes possible [ preventing 
carrying out an abnormal stop ]. 

[0043]The evaluation system of operation which an electronic device is connected via a 
predetermined bus, and performs evaluation processing of the communication operation in this 
bus in the bus reset processing method of this invention in the information processing equipment 
connected via the interface of those other than this bus. The processing performed when bus 
reset occurs is divided into two or more interruption routines, and each opens an interval and is 
performed. Although the communications processing with an evaluation system of operation is 
interrupted by bus reset generating, communications processing can be performed again at the 
time from the end of processing of each divided interruption routine to execution of the following 
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interruption routine. It becomes possible to prevent communications processing carrying out an 
abnormal stop by bus reset generating by this. 

[0044]In the information providing device of this invention, by a recognition processing means, 
the recognition processing performed when bus reset occurs is divided into plurality, and each is 
performed for every fixed time. When other processings are performed at the time of bus reset 
generating, this processing is interrupted by bus reset generating, but former processing can be 
succeedingly performed by a control means at the time from the end of execution of each 
divided recognition processing to the execution start of the next recognition processing. By this, 
the processing interrupted by bus reset generating becomes possible [ preventing carrying out 
an abnormal stop ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline composition of the information processing equipment 

which can apply the bus reset processing method of this invention. 

[Drawing 2] It is a time chart which shows operation of CPU when bus reset occurs. 

[Drawing 3] It is a figure showing the example of outline composition of an assessment system of 

operation. 

[Drawing 4] It is a flow chart which shows the operation in a target device when bus reset occurs. 

[Drawing 5] It is a flow chart which shows the processing at the time of the bus reset in a node. 
[Drawing 6] It is a time chart which shows operation of CPU when a bus reset signal is detected 
at the time of execution of an application program. 
[Explanations of letters or numerals] 

1 [ .... IEEE1394 serial bus, ] .... Information processing equipment 2 and 2a, 2b .... An electronic 
device, 3 .... A bus, 3a 4 .... A personal computer, 5 .... A target device, 6 .... RS-232C cable, 10 .... 
An assessment system of operation, 11 .... An interface, 12 .... CPU, 12a .... A recognition 
processing means, 12b .... A control means, 13 .... Memory storage, 13a .... An application program, 
14 .... Interface, 41 [ .... RS-232C interface, ] .... CPU, 42 .... ROM, 43 .... RAM, 44 45 [ .... A port, 
51 b....PHY, 51 C....UNK, 52 / .... CPU, 53 / .... ROM, 54 / .... RAM, 55 / .... RS-232C interface ] .... 
A monitor, 46 .... A hard disk, 51 .... An IEEE1394 interface, 51a 
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[0 0 18] 

^#^LT^-r5c 0 1 tc*^©/^xy b-y hfflH 
7?}*3WafflpI^%1fffiS!iaSfiB©«IS«}fi!tH«:^-r. 

[o o 1 9] m i ic^tmmsmmm i a, ^X3 1« 

«LTr-*a«*fT$fc»©W , }'*:7x-X (1/ 
F) lit, /*X3*fl-LT^xy-by m^**fflf 

^X3^s^?tifc«§§ (/— K) ©B^&a*- 

30 *OflSO»10*ff *SflH1"**W#S l 2 b t 

LT©«affe£5IStU *fc«M£tt©»W*o*v£iI* 
CPU12i:, T-?V>r—. "S3 yfuVvLMfttemZ 

assitt, eitttiii 3^c«^^nfcsa©«iar 

n^WCPUl 2JC<koT^f-r5Ctfc«J;oT, 

^(Djaa«r*a-r5=i^tfx-^SBT-$)«.o mmwm 
s^T^fc^osaaya^AtbTEti^gi 3^m 

TjkLK^ROMWlcftttiZft, C P U 1 ZiC^xnn 

40 znzctici.vT^mznz. msKii 
/^x3i:«s*%a«73^*fflv>fca<iof 

x-Xl 4*^<iLTtAV\ CO^y?7i-Xl 4 
ttglj^lf R S-2 3 2 C^18tct?«lLTfe0> ><-V* 
;l/3Vlfa-^ (PC) 4K»«StlTV^*. il©^^ 
^7x-Xl 4fe«fct>*^-y^-;l/nyVf^-i' 4(COU^ 

[0 0 2 0] /^X3ti> fJAtf I EEE1 394->y7 
/WUT$D. AX3tcSSt?tifcm7«SgS2mo#y' 

50 fig^H^et^fciiswfc^nsT'Oia^^y-b-y 
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nr, /-hi D©stt£#f?t>tu #y-Kt«^T 
*-y hv-tm&tmtmnMW)*? mii*# 

atfttt, mfttBLft^xy-fey niwflsoy-Ft 

*JLT*8l£;ft -r^TCD/-F{CfefT^xy-fe«y h 

T^Ste©/- K©3 F 
# l o©*©*&te, ft©/- FSrJSiif afiBtffrfo 

♦1, co* s-f^csuasftT^sy- 

Ftf 1 0©#T*&S 'J -7/- Ffr £k )V-hS- F£ 
|^<-r^T©/-FT^TftftSo COtt, M^Wfcg 

AKafcLTv^-r^T©/- Feat*?**-©/ 

y-Hte*-3T#/-FfcttLTI DjWWESft, 
TOZ-FfeWrsKJE^T-rsfc, MX3£J;Sfr 

[002 1] flftt&lSB 1 fC43V>T(i, /sxy-b-y h 
tf9&**ts -<^7i-Xl Hct^T^X'J-b-y 

m*w»a«tiT, ss8iaa#si 2 afctsz-F 
©BWaa««iB»*ft*. ROM^tiee 
« ftfcBK»a*tT 5 t J 0 v*w#ia* ti, 

CPUl 2fc:fcl/vr^fi ; £ftS. fcC3T\ /U«;-b7 
h*««St&i:#, CPUl 2»Cfe^T, mz.if77V 
*-S>a yyuif^L 1 3 a ©*ff»» fB©ffla*^Tft 
ftT^fcH*, ^X'J-b-y Ht^fctbtfcfcKCPU 
1 2fc«y»)&#tf£UT, IU!3)i*^-f-V©lltTKC 

pu 1 2*«i5*sft*ft*, MMoauniiw*. c 
*aa*, fi»iB"mff!Wi*7«ft*Bf«©«racr4:fc» 

BtHcTfcteC PU 1 2KA-aTK»lBSft, *frSft 
So 

[0 0 2 2] CCT\ B2tt/Wyty 
•^©CPUl 2©»<t£^-f + -hT££o 0 

2T*«-PtLT, 7^^->3yyay7Al 3a 
©&fr*fc^X 'J-b-y h ?g£ L fc*£fc-3^T©Ilft 
tf> BftffltOffiftfcHi-sT^SftT^S. fcft!2 
Ott/WJ-fey h©R±*««-T*. COCPU12T- 
ti, 1 $Tti77 , y<!r~>3 yfufv 

Al 3aJbt*frSftTfcD, *-f5 V^T 2 1 fcfc^T 
/U'Jt7 h*<S£f Sfc, /txy-fe-y hft*#ttlB3 
ft, fiJOJi^MVF^eftSftT, *-yh"7-7©iS 
««»*ff3W9ii*;l'-f-V*i«K*HJ«ft» *ft£ft 
S„ AX'J-b-y h$tt&rt/-f-V«, CCTtiMOfcSMPJ 
SftT^S&Wfc-fSo M5^T 2 2»C*5VT\ $ 

T 2 1 T^fr&it'TfcofcTT'y fr-S'a yfufvU 



(5) «fBB 2002 — 91 625 

1 3 aOMI^ ?>fr<bs «HI««?}*fTSft*. *-f 
= V^'T 2 3tCfeV>T, 4-gli^2©glJ»3ji*;V-f-y 
#R*Hi£ftTSIfTSft, 77 , y^->'3>7oy5A 
1 3 aOfcfrttfKSft*. Pttt^2©fJt)ji 
V, 7^ l J^->3yy*P^7i, 1 3 a v 8S3 
©fJ0ii*;l'-f-y v 77V*-i/a Vfufvkl 3 
a, m4©»J9&#;V-?-v*m:*f72ft> *>T5v 
. ?t 2 4^«5i/^T, »J03i*;i/-f-v»c*«y-FOB 

WQ3jWK7LT, St/T^yy— > 3 >7n^Al 

[0 0 2 3] C©*7fC, MX'J-b-y h«4Wc77y 
^-^ay/P^A 1 3 atf*frSftT^fc*^ £ 
»te$MW«ftfcR*ffla#« 1 2 ateiMMMttatf* 
K*frSft, £B»Sa8©IHT7:ry *~f3 ymy 
3a*<*f7Sft*J:9fc» »JS?#@1 2b£«ko 
Tfflj&SftSo ilfttcioT, MX'J-b-y hfl^tCkS 
SSEfiffl*»ct>x *ft$T*tTSftTV^c77yy-^ 

fcfcso 

20 [0 0 2 4] /U'J-b7 hrtflSl^lBPHTaifcWfc 

»£U£#&©CPU l'2©ilflFtOV^TttWr*. 0 
2tfc^T« T-yVr-i/a^-falfvL. l 3 atfUfr 
£ftT^S£t(C, ^-rsy^T 2 5tCfcVT^xy-fe 
vbtf?t£tZt. /^xy-b-y hffi^^tUSft, 9J!3 
ii*/N>F7««fi»«ftT» ffliOWOji*;!/-^^ 
RfctBSftT^ffSftSo W5>'7"T2 6tC*3V>T> 

s i ©fflD&fc^-^voafrtfirrr*^ 7^y^ 

-• ^ay/P^A 1 3 a©^f*Wja?ftS 0 ^'CS 

30 m^mrixm^ti^o cct, ^-rs>^T2 8-c i . 

#tf MX 'J -b -y h 1 fc«^> HQ'S J 9 y F 
5«<iB»SftT, Sl©l>J»)ii*;l/-^y*^7$ft 
S„ ^-Y = yyT2 9(cfcv>T, !gl©SJ»)&#;l/-^ 
y©*f7*^7b, 77V *r—. >7a??L 1 3 a 

y-fuV?)* 1 3 a ©*fr#»9igSft, BM. 

ffla©*7afca*©77y*-5'3v:*ny9Ai 3 

a©^flcMS„ 

[0025] <:©*?»<:, Sij»?ii^;i/-^>fc<};sy- 
^0 H©l2KJ!lS*^7-rSfit}fcMO*MX y -b -y b*^4b 

■rswsitCctoT, «afc^iij*ftfcfBgnas©iatt, 

77V*-~>3 >7u?=>L 1 3 atf&-f»TSftSo 

c©fc», f<T©B««ia*^7'rsMtcMxy-t>y 

h*«Wltt»C«ftLft«*Tfc» *ft*T*f?SftTl^ 
fc7yy^-i'3y7'a^5Al 3 a UftB»Hf)i±«tt 
t^sci:*^<. ^©Saa^ff f Set *^ pjfil i: * 
K>, ^A7 1 7hx5-«r4UT77yy-v'3 
y^o^Al 3a©*WS«f?±1-SCi:«:Ki<*c 
50 fctfT'tS. 



9 

[0 0 2 6] tCZT\ CC0i9*/^U-b-y M$©fcl 

it. AX3tttgfc5aft/3 3£ffl^/c'f'V*7x-X 

/ < - V jfl/ n y tf a - * 4 m.t tl T V > 5 1 © i: T 
£o /t-y-Jvl/nV^a— * 4»Cfcl/->T, t»JA(f1i««!i 

i^ii<d^^7i-xi i ^^3icm^tirc/ 

SUSiT'ti, ^-y^/i/nytfa-* 4fr£>©&ffig 
#©-f-**gftU CtlfcJSUT, CPU12©iaH 

£<fc-otvy*7x-xi i^fiwrr*, tfcttSfi-r 

S&fflWx-^M^aJLT, ^-yfrt/nytfa-* 

J&fcSftTVSy-KOfflS-f, -f^7i-Xl i© 

nyifx-* 4 Tit. C*xP>©T-*£§ftbT, m 
«L4l,^f S*ffl^T-l'>^7i-X 1 1©« 

[0 0 2 7] C©J;3*->XxAT*«, /<-yt;V3y 
tT a - * 4 tC }3l>Tg*S nsf - * # U 7)1 * -< L.T 

9fci/X-rAT\ MX3K8iK2tt*:/- KfCi-pTA 
X'J-tr-y h#«£Lfc«£, ±IU77'J^->3V 
7n^A 1 3 a0jffi*0«*fcNWc. SMWShfc 

fs6t£5„ Ltztf^z. t^TCD&mmmtimTtzti) 

fc/SX'J-fe-y htfa«Wfc«£Lfc»*fct>, SJDJi* 
vofcfjfc ± o Ta«»l#ftJIM9 JtT 5 C t 
it%<, /<-V*;l/3 4 WTB^tfWIW 

[00 2 8] Sfc, /<*3»E»***lfcW*.»«mHI 

2 s?©/- k t ©mt\ afisasrfWtoftT i^s t s ic 

T*#fcl/\ LfrU CPUl ZZ'it, $MWS*lfc«9& 
#/l/-f-y©£fT©IWfc, ffflAUTMxy-fe-y hSttS*? 

1 Oa-lftt. B^Sfg 2 fcoaflMWitf-Wffjfc 

[0029]^ #f£l8©ftftW**&&0yt LTMX 

3t*^*»fi5tt»*EauTfMrr*/w3o»fw 



(6) ^2 0 0 2-9 1 6 2 5 

10 

ffi->XxA£fflV\ ^©^T^fcfcttSMX'J-b-y H 

[0 0 3 0] H)fFi¥fffi->XxA lOli, I E E E 1 3 9 
4i/'J7;WSX (WT> 1 3 9 4AXtBgfrt£) 3 a 
£fl-LT«?«Sg§2 afeitf 2 b*^?nfc^-y>y 
hf/UX 5 Vt/UX 5 t 1 E E E 1 3 

9 4imi:m<Dwm<<>27*-x*m^T&mztirc 

/<-y"*vl/3>£a-* (PC) 4 tei^TfllJSSti 
w 5o coifWffii'XfAl 0T-tt> /^-y^/loytf 
a-* 4 K*v^T»fWMi^ny5i»*ll*f'r*c fctc 
i-Dt v r-T/WX5fc*5tt3 1 3 9 4 MX 3 

ai:©afli«yi*w»bT»ft*«*is»u iMB*Br 

ytfa-^4t<0S^fi, CCT*tf0IJi:LTRS-2 3 
2C^te«W*Lfcaffl-f>*7x-X*J|VV5ib\ C 

[0 0 3 1 ] &—?"J FfvS-l'XSte, 1394MX3 
afC«iKbT-r-^CDjM§ffi*ff 5 I E E E 1 3 9 4^ 
20 y^7x-X (KT, 1 3 9 4Yy^yx-XfcBS^1- 

CPU 5 2t. CPU 5 2*l!)ftS-e£&«©!&iJ83l7 , n 
^A^ISIft^nfcROMS 3fc, CPU5 2*^a© 

^®aiBfi^n?)R AM 5 4 k, RS-2 3 2C-!r-y 
/l/etSScLTT-^OjUSffi^TdR S-2 3 2 Cl' 
y^7x-X5 5{CioT«fiK^n?.o C<D^-y«yh 
x/WX5«. R0M5 3KtetoS*lfcf&J»7'P?7A 
^CPU5 2tc«J;oT^f-r«.Ci:tC«J;oT, 13 94 
4'^7i-X5 1 feitfR S/2 3 2 C'f >?7i- 
x 5 5 £rtLTttfflM»Sfca«*?75«©8!SfcfT 

^x^^@n<D«miap D p^ cn6*tt^«twwr* 

HO 3 > tT a - 2 SS^T-fe £ o 
[0 0 3 2] 1 3 9 4^y?7i-X5 1 til^-WSji 

T'Sl^^n, 1 3 9 4/<X3 a ©»r=i** 
5^-h5 1 at, Atil^fl^Oxyn-Kfe^tfxn 
-FS&aS-fr^ PH Y (Physical Layer Protocol) 5 

40 1 bk, /<*-y hf-?OiSSSi*ff5 L I NK 5 1 c 
iCiotMJnS. PHY5 1 bli> 1 3 9 4^X3 
a, 5 1 a^/rtTSM tfc^'ir y hx-^^r-r 

3-KLTL I NK 5 1 cfCtb^-r^tktlC, LIN 
K5 l c*»&«*&Sftfc/*5r-y hf-^xyn-Fl 
F51 a iCjM^fSo LINK5 1cli« PHY 
5 1 bfrBWMfW/^* hx-^lc-^sn^T-^ 
5rfflffiL, CMC PU 5 2tctB7]-rski:tli:, 5M« 
x-^f y KbbTPHY 5 1 btcHJ^-fSo * 
13, ^-H5 1 a^tTS«?n5m?fflgg2 a^J: 

50 tf2b«, <5"Jx.»fv ? ->*^;Hf7 r +Se j f') , d7 J i'X^8® 
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77 

^-rtit> i e e e 1 3 9 AmmcmmLTzmm-o 
*7x-x£j*«rr£ 0 

[0 0 3 3] -7j, ^-y^loyt^-* 4 li, 
y+jiayv*-* 4 OfaJ^fcofr* £5 C P U 4 1 

mzntcRoui 2t, c p u 4 1 tf&mowmik^'ft 

Ztl& R AM 4 3 R S - 2 3 2 C *-77V 6 Kg^ 
LTT-fOjZ&mZftr) R S -2 3 2 C^^7x- 
X4 4k, £-y<y Fx'WX5fr£§<lLfc&a<Dx 
4 5 1 3 9 4/^X3 aOftft 

^n§SKjI5H»ST^i)/N-Kf f ^X^4 6fc«fcoT 

[0 0 3 4] /^y^;l/3Vtfa-*4«, A-Kf-f 
X*4 6*C«»l?tlfc 1 3 9 4^X3 a Oi&fFi¥fl5:/n 
^A£C PU 4 HcioTSffncilCioT, * 

-X5 1 fc<fc£ 1 3 9 a*^Lfea«SBao»J 
»*ff3o CtUCioT, y-JvVaVtfa— * 4T* 

1 3 9 4/SX3 afc»«Sftt^**?«»2 a feet tf 

2 b*of^^xofi», cn&Ox^xkoaftrt 

y7bf/WX5fc(0f'-^ JSSfiBfW pJflE* G U I 
(Graphical User Interface) MktfffiRStlS. £ — 
yybf/WX5fc ttS-adtf frb ft, ^^4 51: 
^3W5Sff-^(Drt§«, h-r^WX5Jcfe 
tf* 1 3 9 a*^UfciM*JJifc:*Si:Ty7;l/ 
ZJIxlcWtiiZtiT. a^m^-y^Voytfa--* 
4*J8^T1 3 9 4/^X3 aOaftttft^BBU Cti 

[0 0 3 5] *-y»y Fr^XSTttu RS-232 
C-fy*7x-X5 5*^LT^-yt;l/3Vtfa — £ 

fiSftfcffiflMI^fcS^T* R0M5 3tC*S*fi£ftT 
l^l 3 9 4;U3a <Diifl$iJS3)7n ^5 A* C P U 5 
2T^nci:ICioT, 1 3 9 4^X3 a *fljV>fc 
fflfl*WJ»*n*o I 3 9 4^y*7x-X5 l-ptt, 
y^y^;l/nytra-^4^e>^7 ; -^3MfIg*ti:S^ 
ts CPUS 2fci»»fllPfcJ:oT, 

[00 3 6] CCT% 1 3 9 4/U3 afc*3ttS*'y F 



(7) #^2 0 0 2-9 1 6 2 5 . 

72 

*-^y Ff/UX 5 teR OM 5 3 MMA*ftfc*J9& 

PU 5 2fcioT*frSnT, WTO* 3* 1 3 9 4/^ 
X3a±oy-F©BB»»Wt>tU 

1 3 9 4/U3 a<k?)^xy-try Ffl^tf&ffi^h* 

fc, cpu5 2ttcft*Mf*fcfcfcfc«a*nfcfli 

(Dx/WX (/— F) fcttbT^BT*. t^TO/- 

KSMXSftTv^/-- f# i o(d*tss y-7/- f 

* e jfcic, C07V-F/-F(i#y-Fi:a«U, ID 
20 fc, l 3 9 4/^X3 a±0*7 h7->t«tfllHiS 

[0 0 3 7] 'cOiift/WUty Fsaayny^Atc 

3>e^-^4i:oaffi(i-^wtc^±'rs 0 nmmk 
msoascr t tcffl&otu t> - >te»ws nr 
o*fr©mite, /^-y^;i/3vif a— * 4 toafia&s 

FfflHtf «7T*Hufc* 1 3 9 4 /SX 3 a fcfc^T^X 
y-b-yh^JBKttJcaaufcii^k:, /Wyt*a>K 

[0 0 3 8] cct% B4fc^y-fe-y 
^0^-y^>-r/WX5tcfentSS(ift07o-^^- 
40 h^to Xf77S4 0 1IC^bVT, CPU52Tli 

/^-y±;l/nyb!a-* 4 koafflftlB^o^^fcJ: 

S. *ft, CtlifctlC, 1 3 9 4 ^^7x-X51 
»yys 4 0 2lCfc^T, 1 3 9 4/U3 aiD/«'Jt 

y h<i^^§€*rSo xt^ys 4 o 3tc^i/>Ts c p 

U 5 2 tt« 0 a»/ n V F 5 *BB b T / - F OEilSaS 
"3VB»Sn*. CCT*n = 0kbT, W0a»/NyF9 
50 \z&z>S- FOBW09%f? 3 f J 0 f - yoR» 
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VALim*wm<ttz. ccx'imo&frii'-* 

0 4fc45^T> n = n+ltU Xf'y/S 4 0 5tCfe 
(^T, y-KOBW!H*fT5ll!n#BOW0a#;I'- 
f-y«rSE*tULTcn?r*(T-rs. X^-y^S 4 0 6£ 

-fSi:> Xf7/S 4 0 2 m^giHSfc 

Sti, M-V^-;l/3yifa-^4 i:©aflfflS)W?t>*i 
So fcfc* cofcSS-f, /<-y-*vHayi£3.-*4fc 

[0 0 3 9] Xfy^S 4 0 7fc}5V*T, COjUUQS 
©*fiWfc W*/tX 'J * >y hflWfcSflTT 5 i:. Xt <y 

ys 4 0 3tKD, wtfflooii*/NyH9*e»LTy 
7©«Mn?^xy-tv h«*WMsn*^»&tt, x 

T>y7S 4 0 8Kit^ n*nM0i&#/l/-^VO»MR 
aW±T**ft»Ki*»jW«Jir*n*. n < a ©«£«* 
^T©$J9ii#;l/-^ytf&7LT^&^©T\ Xf7 
7S 4 0 .4 fCjtA/C n ©ffifc 1 SrJtogU Xx-y^S 4 
0 5-4 0 7fcfctt*:*©a»©ffl')iWM/-*->©* 

np>©&3i^ xx-yys 4 0 5(cfe^TmaSs©sij 

S 4 0 8fc43U^Tn>ai:%ofci:t, WO&awl'-?- 

v*^(c j; 5 y - Y(owmvmm^xwj Ltztt k 

xr-y/s 4 0 9£iiA/t\ 3MA9>i'-9-vtf 

[0 0 4 0] J-X±©£-5£> ±12© 1 3 9 4/U3 a© 
Hfffi->XfA 1 OlcfcttS^XD-b'y M££Bt©/ 

©rat, ^-y^n>tr^-^4 t©isiisaa*^-f 
©gMa^-r^T^7-r«ff)ic/<cx';-t<y hmm 
y-t;vnytfa-^ 4 fccii^jaa^assn, /<-y 

■^;l/3Vtf3.-^4©*r.^4 5±»C&*£nfc 1 3 9 
4 MX 3 a»c*5ttSjiffittiR©x-^«Sfr^nfet 

y-y hr/^X 5 fcoafflflWWfcbfcoTWMM: 

pj&t&So Sfc> «J9i&*/i/--?-:'*fT©lB**JJB 
Lt, /<— y-Jvl/avea— * 4ttWtT/^XU-b'y h 
5S£*a»?-ST-*£jM{t1-SCfctfT*#, C©^- 

2**^*4 5±T-a^TSii t»c«fct3T, /<-y •*-;!/ 

3Vt:a-i'4(0a-1f|i, *-y-y h-r/WXS t© 



(8) 2 0 0 2 - 9 1 6 2 5 

KlS^tSCfctfnJfigt&So 
[0 0 4 1] ±E©MXU-fe-y naarts«, =i 

y\L 3.-* x-mm. o °sm*mmmmctm2titz fa 

Htf£>5„ f)i«fc8SBl$-e-S*B&tCtt, CD-ROM^ 
LTfct, *y h7-^*jiUTflfi©nytfa-^(C^ 
[0 0 4 2] 

tu tn^nWBPHtfcWmRSti*. AX'J-b-yh 

*> tefr/i-z-xDymmT 6 #©*j o y © 

cnfCtoT, /WJ-fey HE^KioT 

4»Br$nfc«raa\ gft^itf s c t *k <* c t a^ire 

JO [0 0 4 3] Sfc, ffije<&/*X*rtLT«*«»*<«« 
StU c©/<Xlc»Jt*jMMBff©IMWMI*ff 

T»«snfcflWMaa«BKJ3^**»fl©^x'j-by 

T, »fWMl5^ilt©ji€«a!«*»rSns*^ ^fJS 

So 

[0 0 4 4] ?P>»C, *fg^©«Sia«g@T'tt, 
tfCUff^tlSo ;U'Jt7 h«SBJ|Ctt©»I*(«*fT 

a©*fT»73!»»6*©«W0a©SlfTBBttST©^M 
JO fc, Wtt©ffla*9l*«**ff««*ci:)!J«T**. C 



(9) 



ftm 2002-91625 
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[0 2] /^U*yh^»*Lfc»frOCPUOlSflF* 
[04] /WJ-fey h«98ftLfc«ftO*-yy hf^ 

[05] /-Ftsw/wyty b^ows***? 

[06] 77^-^3>yny7AOi!7^U'; 



70 



7<5 

i mm&mmms 2, 2 a, 2 

AX, 3 a I E E E 1 3 9 

/<-V-Jv1/3>£a— 5- 

X, 6 R S-2 3 2 CSr-TVl/ 

i/XTh, 1 1 ^^7x-X 

1 2 a Bl»»i?a, 12 b- 

-IStSSfS, 1 3 a 

1 4 >T>^7x-X x 4 1 

OM, 4 3 RAM, 4 4 R 

7x-X, 4 5 4 6- 

5 1 I E E E 1 3 9 4-YV^7 

5 1 b PHY, 5 1 c 

CPU, 5 3 ROM, 5 4 

• -R S-2 3 2 C-<V£7x-X 



b tt?®88, 3 

4>"J7;l//SX, 4 

. i o mrmm 

% 1 2 CPU, 

-MO^B, 1 3- 

CPU, 4 2 R 

S-2 3 2 C-fV* 

x-X, 5 1 a 

L INK, 5 2 

RAM, 5 5- 



[01] 



[03] 



PC 



Jl 



13- 







13a 



12 — 


CPU 


^12b 


l/F - 




V-,4 
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